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P! 

1 JUloi ~* 



V 

^ Y _ ^ #liiJlui5U»j» 

_ ,i jujj l^-ujl^ni uji >jj ^-3^1 &iyi _ p-Ju *b 

raj* .Utfid*«=-i J^yjLIJ.IjiJU 

UJH oljO-fcjij^Jl * 

II ^ oljJ-Aj^^Jl 

ri_n otJj^Jl* 

rt C)t-iVl i^-JL. oLJjjJl • 

tijn oixJUi* 

QjaaWj jijJl n„ ... 2T 

t* ^jJl^U^Vi 



0 



lv olxJUl L+m\ & 

* 0 o ykJJl ^ v'UJl oUubJ^I 

tJ^iuo tt O^'-J 

VT -" lT ^jUt^feJti 

' VY i£j«£)lj»*luJl* 



VT Vi^Jl ^»Ull Wl | 

vi.vr _ . t ^ ^ 

3\JA& 

^ 41 « 



Vo 

w 



oU}U LsliAJl oUL^Vl. 

£!-!>!• 



^UJGtj f UJaJI yi- J^Ijj <.dLjy\ ils-l^ J jldU ljJbU- 

Jtwj i UU£j| <l*J j 41*11 Uj^fj J2JI j j JUU J> JJUASj . (gj 
. 4JUJi dUjfl ^WW^-I ^ k&M '<* J* 1 *** 0* Jl 

a^UwJ! j f >J' j ^ ^ c^*^ 1 ■ UiJ1 «>* ^ 

Jlp J-U-iJj i (5 cd^te* IfrjU jlk **.>*^J 1 ^>^>J j^J 

J i UU, j! iJl j *JU J Z>\J*ry ji jJ-j . (Phytochemicals) 

JbU j\ j»J» ^ L^J^LJ ji\ d *it 41*}) k*^^ 

. v-b. oL^ ^ I* jJ C>t jJ! *lJUJl oU ^ Jb-I Ail aJljC 



V 



i>LiJ! dUJS, t<%rt**M JU*Vi ja. t^Jl^l fcjM^jA 



^jj-UIj 0 , . * jftj JLajJI jLfji-U j <iUi*V iJU-ljdl oQ»L^Jl 

jl tpy^Aj ^lj>f t JU^Jl / «Jf>W jULUI ^U^JI S jJ-L.- ^IjUJI olkJl 

Ji j*j Ji ^i i* t( ^*-JLi ^_oi wiUjj U»u r * * ^i j^JJ JUUJt 

. SL^JJ iiJgC o yfcUs MiQaJl jl JLp Jjl. IJUj t aIsL U Jt**j pj 
oljJ— *_j^£Jl . 5 — 4 oj^j-^L; i^jlijJl iiUajl jX^la ^ iL-J-l jl Jj 

i^aJl ' jUgl iJL^. iiUaJJ IjJw^ ^'j^JI ^ t oLUJ 

: jl us iii^ui *ijuji ou ^sa <y JA 



. f&S t , To Wl J J»» ^ fljryjS- 



M JJ* OjJlA- ^Ul iilkJ! i^S Ji' r ^ i jl oLJU^ »US! j£Sj . UL^w ^Udl 
J j t&Jstbj Ci y>-d\j ol j-ua^^J! ^y^J ^LLdl JJUJI oLU* 



: ^* *l JLUJ jij-J>l\ ij >l w5J I j j55 oJi JU j 



Atwater and Bryant -Olj-j <>L~ ^ f u ^ oI * J -^ J 



.^U ^ UkiJJ oUJl jj-^' ^ L^i ^5ii 

o^u >WW <y ^ aM ^ ^ 



UJbJl l»L-jt J^b LSliiil ^Ull JUiV MOi^Ji «UJ! 



. M^- ^ u# «W viu; 



***** 

. f UU1 JjU; £u p4^UIj r^-JJ tf-^ * W^L> 

>yi l^u 1 Ma kJ ^\ u-tj c uuj 6^ ju 

^ * Js 1 ^ JOkJli i ^ .IJjJl , 



OjuB ^LJij obij^ L^Jyiy; ^JU; Jla^j^i j>U-i ^Vi 



t^jj A* i^slj >U» £#*h! JiJaJl ^ ^ siU JLS . <iJUC jJL-lj ii> 

{\x±c-»\ j-Z ij>- Jl JL*L-Jjui r -^JI J^^lj^l . o^p^jl. JLe 



f i i.^.-„.>ij * 1^ ji l^p JsSs* »^ uxjt c ^1 



isiJUJijJiaJi-o 



. lIUj ^| U rt-H.r.ti ^ j lij ijjULt ol^ J Ufl ^ U JL* 

iJjjJl oUi *JL1 

oliijl J\ j\ , ^ ju, &*Usti v^^ 1 ^U^idl 

^ >' u j ?fj *i*it ^ H> j ^ jt^j- 

c [ ? v Y : a oJi] jy* ^ ^! 4* (J) aVp ^ >1>1 j*i JJi ^ 
U* aJII j$ ^ U. I jift ^ «l p-l oj-u ^jjiU oU^J-l jl 

Jx^ jdJl I Ju J tjsH ^ j f. Ull jIjl. J* oloJJl y jO, ^1 J ju'UI £LU 

• f[J*^ij* <JljjJl LgJU-L>-l «Jbk* jj^— 5 JjjJI j^pflAJ J*^ isr-ja 
0^-5cJl o JU ^ yb Li y_l~) * l*J ^iJUJl d^i^M ^ J} J_,JL]I 



1 0 



| ^ "» CJ J J Ujl JLpIj Lj^j J' V—Uil oUull _yl <Ju_j — )l 

■ 5 -r-' J* J 3 ^ C" 

j u ji r o u^u-i ^u^ji Ji ;jj>3l j;>>. u i ji^i £ uy I Mii 

, ^Ul ^ - 1 1 ;J ^js^Sfl aSAijsrj f JL* jcp Ul . i-jJu^JLl 1 Lp-Uis-I -Up JI j— Nl 

. 3 \ /i\ ^Lik- Jp JUL Lr ^Jw Lc y ^ j*- £?J J G*> 

*i1qS M> ******** 

>#J oi — tffi j\ u^i j u t r-h Ji ^ J-* jsVi Jp 

: « <^ j\ ^{J&jy j-J^ * *LUJI J JI c^UJJdl 
t JbjJ-l ^ S^Liu-^1 jj. Jii obJbJl «JU Jp flajJl *ly^l ( I ) 

j^u-?- ^ <Jip J* (^>) 

.^U^l^ Ji JbJLj *OL>uJ J15>^ Jl^j r ^JlS3l^p 

• C^"W Oc* 1 ^ Oi-^*^ 1 0^"J^ -^Vj^ 



JJLS J>\ &}> U i J o yuJl ^ J^-^" ^>£| ^t^ 1 ( J ) 

j^QfJ ^1 u pJ*}\ y>j . ,^11 hMj*> oU-jJl J* 

Jw, -bjli, jj>Vl f LU^L ^oJLi iJ^SlI £*jJ J.—.--.J ^Jl 

. "Thuaminase -^vLJl" y*j j-^-t 



\v 



jl Jl ^L-7l obUdl JU.«c-J tdi (s^b^L^ 

. ( ) t <_j) -p^iii 

jjal ii^k; p ^ ui pjii" d cMM j ^UaJJ g£g oteui ( I ) 

u jti .i* ^S3j . oljj j Ju*tVi njji! ^ 
3U.!A! >* lH> ,j# f L^iaJl JU J-iUJl ta j ja & o-Jl i,j Jp- JLtll 

LLi&i ' tfj-^i Jjl /J! ^jfl g ilSob^ i-ijl^ ^ili jjwi: Ui^oi^. 

■ J/^ (j* J Jjfife V* Ij-ju* UjJ» ^UkJl ►liapl ^ 
Jjkl 5ju L*L- ^UUl Jijb- ^^^i; IJuj . J^il^y 4^UiJl j5U^l 



^ jUl y^>- JS Ol Ji*-^j <Jj-~> ^U^/l 9 Jla J ^UJoJl ^^^j; ^! 

jUl ^ jl iuJM j , w£fc j^Ulj r ^Ll ^ LgJ 

f ja» US' . Uji J^l Jj j^SC. j! ±kt J i j^k J JljJ ^ 

*ijuji ^ 

St Ji Cut ^\ j^j fc oUi jijjji ^^ji au-^ 

. f ; : ,• r ^ ^ ^ J^Jdi V- 1 1> fatj it j 

^ i-UV I ^ ^_S! jjb o yC~^ ^oil ot vtLi V 

(pvi > y j5>- j*i >ji ^ ^ ^ 

J& ; i- L ^ Jl V-*^ Cr-^ Ji iiP>. fVlj v Vl ^SjC 45 — . gUjI jjj 4 
^lo^-L jjflj ^fj i jud) <^ jdi g»\jJ iU^I ^1 0 _,Si otj t ^IJUJI L^*^t 
oL^SLJt ^ oUij ( ^IjJilj fj^JJl JL- SJ^I uy^i j^L-^ ^ Jit 



t *LUJU ^m^i J tJ> aj jijjjt ^ y ui jsl-j 

JJLaLJl L> jj OUU SJbJ j^jja .1:11 -uLl; ^Jjl ^.,-;..a1I JikJl ^ ^ r j*Juj 



■ 

3 dU; 1^5 J^iit ^ jlkJI olj^iiLl j i^JUJI JJUJL5 . ^1 J <W ^ 

. <o^>Jll j\ <Jui! jl 



Carbohyrates -ljIj-ua^j^Qi/y. 



Simple Saccharides .^aiU-Vl ol ^^LJL \ 



CH z OH 




H OH 



CH 2 OH 



CH.OH 



\H OH / 

h \| yon 



OH H 
Oligo Saccharides -j>^ ^ - * 



: (C I2 H 22 d ,) l|j f UJl juf}\ y J\j i ^ o( j5 u L ( t ) 

JUi JSLUI . ^Ul LUI JJ^ jl^ uJ ^>.^>L| 

; U^i j,Ul V^l ol^UJ ^L^JI jt\ 

CH,OH 



CHjOH 



CH.OH 



OH OW 



Glucose Glucose 
Maltose 



•X! 




.cose 

Lactose 



Glucose ow H 



Fructose 
Sucrose 



: k^j (C l8 H 22 O l6 ) L4J fUJl ^JL^JI Jij < ol ^CJ! ( v ) 





Tr 



Poly Saccharides SJUJbJl ot jCJLY* 

(C 6 H 10 0 5 )n I4J f UJI ^ U-SOl t ciy oUu Jl Uojip J-a jl5j jpU^I 

CH-,0/* Ctf 2 CW Cff 2 CW CtfjCW 
£>// OH 0// OH OH OH Oft m 




00 0// 0/7 0/i 



\ 

CH 2 0H CH 2 0H CH 2 0H CH 2 OH 
I . I 



Off Q» OH Oft OH OH OH OH 



CH 2 0H CH 2 OH CH 2 0H 6CH 2 OH CN 2 0H 




OH OH OH OH OH OH OH OH OH OH A»yl*P***n 



1i 




jjjji ^jljj * umi oUbu G^. ^Mi j^jji 




t oUVl dULJ Cu^ (jki. J*KJI oU^ j^j, 

: \4s\jM 

<y *l >g— j ^L^y\ J* x*Uj U 4 *j jail jby- * 



To 



^ *j y^ai >Ji ^u^'vi *u, j Oj-jD < _ r -L*j>. xji j#^-r 



Proteins ^wLLuj>Jl iLuD 



. oIj^jR- NH 2 i-^i Uj^! _ 

. jgjt cte R - COOH i m \ m <T^£JI <p j^Jll . 

g**jpH <y oL= t; tfgJ S^p-l j OyjS S ji j_rl mis* 61ip >*^*il uUU jl> jij 
UJUI 

: JbU* 



H 



1! 



I 

R C 

kit 



9* 
<H 2 



-COOH 



: (R) ^ob^^lmLHtr^MIVtt Jl££Vl 

^ *] jJi-i! ^dlj L^Sil ^LLl gjJ (R) i-JbU UJUI OlsiJ 

1 ^ 



TV 



:(COOH) U\J>\U^ y jA^y^Js.^jJ.<^yJiLA^^r 
: (NH 2 ) <±U>[ 4-^*! oLp ,^1* ^ y4 iJ ^jjS" iLJL. _ £ 
: ija* Jk- j*-** - 0 

:UUo^;i,.l. < -V 



H 3 C CH 3 CH 2 

\ / I 

C ^ CH 2 H-C-CH, 

c c c 

H 3 ti I COO- -tftf I C00- -Wj// I CO0- 

// H H 

L-VaJinc L-Lcacine L-Isoleccine 

(Val. V) (Lm. L) (Leu. L) 



SH 
I 

Of, 
I 



-H.N ' COO- 
H 

L-Gy«cuie 

i.Cy»,C) 



H y N-CH 2 - CO- 



I 

C 



Glycine 
(Gly. G) 



//JV I COO 
H 

L- Alanine 
(Ala. A) 



OH 



H,N 1 COO- 
H 

L*Tyrosin 
fTyr. Yi 




1 

-H.N 1 COO- 
H 

L-Tryptypiian 



Of 3 

I 

F 

I 



-#JV 1 COO - 
H 

I. -Methionine 

(MetM) 



NH, 
I 

CH 2 
\ 

1 

I " 
I • 

HJtf 1 coo 

L- Lysine 
fLya. K) 



AEfif 



I 



I 



// 3 N 1 COO- 
H 



9 



L-Hislidine 
(His.H) 



I 

-HJN 1 COO- 
H 

L- Phenylalanine 

(The. F) 



°c 

CH., 
I " 

H,N 1 COO- 
H 



OH 
I 

H-C-CH-, 
I 

-H.N 1 COO- 
H 



H^N NH, 

V 

f 

CH 2 

I " 
CH, 

I 

CH, 
I 



-f/JV 1 C0O- 



L-Serine 
(Ser. S) 



COO- 
I 

CH. 
I ' 

H 3 N 1 coo- 
H 



L- Aspartate 

(Asn. Dj 



L-TTireonine 
Olir.T) 



CONH 2 
I 

I 

CH 2 
I 



L-Arginke 

(Arg. R) 



3* 



,0^ 



H 



CONH, 
I 

CH 2 
I ' 



L-Ctutamine 

{Gh. Q) 



L Asparagine 

( Asn. N) 



O 00 - 



coo- 
I " 

CH-, 
I " 



-H,S 1 C00- 



L-Proline 
(fto.P) 



L-Glutamate 

iGlo. E) 



Essential Amino Acids.V,^! ^Vl ^U^-Vl- 1 



Non Essential Amino Acids : Sijj^l j-* i^Vl ^U^-Vl- Y 



AL* J jJ^I >^ ^ U^JjAj . j^j-J- ^jj^JJ! ^LU 

♦ 4jJ j-* Li»U- i3JLP (, U uJ 



,y id*$4 Or-^H 4^ : W*-* «A$f 04^"- fl 

. ^jJl jjai jJ>J^I uy/ji i^J-l <y J*UJl 



L'jj-Jl J^. (DN A) jl (RNA) yJl ^U^M I j & 0 j&S 

ijj-l IfuJj UjX^ v-*- oUJjjJ* M 

a jj-i *w*> oU s?j J ] - * 

>>U* y> jJL-a. JLp aLJ>U UU*H cA-^l JUiJii Sjj ^ CaJ <■ 



rr 



u-V** jU^J ^-U' u-J jJ' jjU J* ^JUjl ^ gyjft f 

J J -^ ^ ^^Jjri f^WJjJ ^M^l g^J jl t i^jJ^aJl ^U^V 1 

^ LliU dj& SjiJl StUj i jU^^dl j ^j^A\j .in 

h$ < **i&43 £ %a s,x>^ 53tsi* >ji jfeyjj j^, 



. (Turnover) -» ^^4— j U ^JJ »tJ1 



. ^1 l^T SUM Js- jiU, *;! o-jOJ tr Jrl J*b 5yJ.| oLL^I f U? 



; Protein Opsin.^l & otwJt ^ j 

••it 11 i . 

Lipids - GfJ^uJll : • 



- J v C J * 



? 0 
r-C-oh rff _ n _ c _ R 

I o I I 

OH-C-H + | C-O-C-H 0 + 3# 5 0 



I R-C-OH 
CH Z - OH 

O 



CH, -O-C-R 



I 

R-C-OH 



Glycerol + Fatly acids => Triglyceride + Water 

OojJl oLi^ ^jJ- jl\ j» ji^r-J^l £• SJ^JLI i^0J\ ^ 
C al-^l lii □ 4 ia_-i J^Jbj. Jus-lj ^ t a-UJJI ^U^Vi CJLS 

jjj . JoJL^ JC^JU- ^ ±jr~ JtJ& J ^ Jl ^ Uj "^ 1 
oL5^ u ^~j i ^*aJl j^Uj^^I j! ^iii J! a^—. U-l JJb£ ^J-=»~ 

CH.O-CO-R CH.O-CO-R CH 2 0-CO-R 

I I * I 

R- CO - OCtf R-CO- OCH HOCH 

I I I 

CH.O-CO-R CH z O-OH CH 2 0~CO-R 

triglyceride 1, 2-diglyceride 1, 3-diglyceride 

CH.O-CO-R CH 2 OH 



HOCH R-CO -OCH 

| I 

CH.OH CH 2 OH 

- 

1 -monogly ceride 2-monoglyceride 



rv 



^ ^L^Ii^Ul^oUol^UJu, . UL^ Uj^ii t u^*Ji!lj 

-^-Jl 0! C-_>- «Emultions_oU r U^ : Lli ^y^J - r 

•j^- 1 Js-^JJ^ 1 Uig t | >*48 ^ jLjJJJ %U OjSC iHydrophopic 
J-^-~~> 4 ^ lt> &y«*U 5UJ j jX- Hydrophylic jl^ U-1 a 

:Ji^lf*j Ojaj}\j o^Jl oLw Js. ^ jjfc l«J ol^jll ^LLj 



■ J^^I-^jjjISOI^^UjjL^I ji jl\ 3m yj 
c^jJl oU o->> J* i ijU aljLU « 

. methyl nonyl retones : L^j l^^S j\ io^aJl jI^. ^ s^L* ^ 
. (A.D, E and K) ^ j t j ynJl £$| JUl olyl^l JU J^utJj 



rA 



:CwUI_V 



9 * «M 



^ Ju-y j * olJb jr JU r i^uSlI ^ J^J : ^JO 11 - 

, j j^jj - t _ r ^JJl jl c-J - jkail 5 c-j j i S>JI *rj* 

J JUL* ?iW ^ J^r >j i V^ 1 oUtr-Jk- *?— L-^il L^U j^-j • - 

. ^jjJI ^-Jl o^j tiiyJl SjS j?- as-ja 

I j ■ ■ gjJ ^» J>-Jb ^ j t j oljJ ^ J-A-^ J * < J>*^ 

^U^Vlj cAfcAl JL. Jjjjl JL*lji 1+-^ J Jrf-Je iik^ gj>T 



afrjj iSj^-j 1 UJL- J Xp?\ yi; j * J„-iJ J3l l^^^ 

iX£> Jp ^jLJ! o jJI ^^uu ^ tj _^£J| oljj ^ (Even number) 
V*j UU j^Sj oij fc ur ^JtJl jljj o^j Ji, o^>Jl o! J jy (Odd number) 

.^JtJL* ^-P jl ijtJL* 

(Cis) ^*U* Sj^JI J LLuJs Jb-I 54*lt ^ ^ajJI ^U^HJ Sp^lty 
^Ji^ 1 j~ J (Non conjugated) J&is, j~p J <frj$\ ^) j J>\ Oj&j 
g^Hj (Trans) iiJUJl Sj^l Jl J j^s 5X^5^1 J 5 jl ^ Jl j yuJl J 
: j-- U gj,j> JLJI (conjugated) ihL^ J L*. j Jl _kl ^ Jl 

^C^C^ R~CH =CH -CH.-CH-CH-R 

R R 



uis form Non conjugated 



R-CH =>CH -CM -CH =Ctf -R 

R H 
Trans form conjugated 



^J J J^-lyj ol ^ j o-^lj JU ^ jjL^il ^jJl ^l-LLI SUuj 

JLJ J j^i^ j| ^ g*3ll Jl Jajljjl 15 ^LL| j] ^ j tJJ _* 



Cis -Cis Trans -Trans 



Cis - Trans Trans - Cis 



(Cn H2n+1 COOH ) l$J f UJl 

C 3 H 7 COOH A* 
CjHj ,COOH 
C 7 H 15 COOH 
C 9 H 19 COOH 
C u H 23 COOH 
C 13 H 27 COOH 
C 15 H 31 COOH 
C I7 H 35 COOH 
C 19 H 39 COOH 







4 


Butyric 


6 


Caproic 


8 


Caprylic 


1.0 


Capric 


12 


Laurie 






14 


Myristic 






16 


Palmitic 


18 


Stearic 


20 


Arachidic 



<*~ll\ j3> ^U^-Vl («-«) 

Ul (Cn H 2n - 3COOH) ^ ^^jj ^ U (C n H 2n -iCOOH) 

(Co H 2n -5 COOH) Urjj J»t _,j ^LU 

1 16 Palmetoleic 

1 18 Oleic 

, 22 Erucic 

2 18 Linoleic 

3 18 Linolenic 

4 20 0\\ Arachidonic 

Ricionlek - ^ 

CH 3 (CH 2 ) 5 - OH- CH 2 CH = CH (CH 2 ) 7 - COOH 



Chaulmoogric acid _ T 

CH 2 
HC — CM 



. Hydnocarpus genus : ^ ^U-l IJub jl^I 
5J_*il jl^l ^ Ij^ L*i 0! 4 >U^Vl IS^j 



. (A,D,E,K) 4 0 yu)l J olJUl oI^LlUI Uj^- <^ _ Y 



. «Prostsglandins _ ^^Uj j^gr ^ J^x 



* (OJI ,y g^iil JiJ ^ IjJl nLipoprotein _ jjj^^JJH ^6 <y JftJC. 1 
*Llj ^ ^ g ... i ^JJl "Glycoprotein _^j^^5LJJUi J y J_^-JJ_ V 



J***" t5» J-**-** 0 « Phospholipids _ oIjl-J ji— iHi J^Jb- 1 



. i^hy ^ oUoJl JU^-I ^ /r • ^ ^jjl clip 0^ao3!j 



Vitamins _ulxuCu£)l iUj[> 

jUJ)l1 L^-b^wj iC^£J»j O^rJ^ 5 ^ jj^j-^b 0=*— ur^JJ^h 

01— J^l/I J^O>%±J J SJLpI a J^IjaS' <L*jji^l L^-Ll^j t^ylJliJ! 



11 



j jU^ J p-JLl O^'j (Bile Salts) c **l ^ »L*Al 

Cm) 




J, (B - Complex) 

- (B 6 ) j^j^ - (B 3 ) o-UH- (B 2 ) o^^J 1 - (B i) 
. 0^-(B 1 2 ) ^ b^LJl . 4^ - u*^ - 

>- JUL; . oU-jI^U SXpL^ J.I ^ J— j c J^JI J iJ^-H U Jii j^Jrl jV 
. h SUJ! ^lil Jlp ^ SjJij * J^ 1 ^ *> 



Vitamin A _t j-*tJ- ^ 

^UUI v^&l (Provitamin) sjJ jfl fctll (UU- Utf) ^LJj^l 



ff,C CH 3 H CH> fJ CH, H 

f x r y Y \Y- 



All Trans - Rrtinal 



» H H U 



4 0=^1 J 1*^11 flRhodopsin _ j-^j-s j^' 8 ^» J^JL, _ ! 

. CiUU f t)UaJ| Jij^l^iJ <jfcifi j 



r ^ iNight Blindness .^1 JLUi ^jj ^ oUjV| ^ _ , 

SVtj L>UJU uS >J J _JI oLU-l _ Y 

^4-1 ^Ul cipLil | 




Vitamin D -*^M 

^^jji SoSi jL-j^fi s*U- <y oL04i J^.o* ( 3 ) 



t _ 5 j-SL, _ - i, oiliaJJ 9j iU^ ^ j, — U Jt>-b 5JL*1 JJ 




JL^ JU* M*^ 

7 - Dehydrocholesterol ^— 

Ergo Sterol Vitanin D 2 



-Vitanin D 



I f aj'cS 



■f . tf&si j&M 



tv 



HO 




Ergo CalcHerol 
(Vitamiji^} 



Chole CalcHerol 
(Vitamin Z> 3 ) 



^1 N> v ^°^^u4-^l^c*A» 
. OU-Sllj ^^iUJ! JS^JU a^Ll .Ui ^ 

. yliWl jjuJi oLU p^jfas ^ _ r 

(Osteomalacia) f U«J| ^ .^yij (Rickets)^ JUfcVl iUI. J 



U 



. {j^oJlj jMj ,1^>L jl^^Ij ^ _ u 



Vitamin E_-» o^bj.r 



H.O 




P 0 



CO* 0 



a Tocopherol JjjJjSy.UJt 



JUlj i ^ UajJI ^U^Vl ^ UJll ±\jJ\ jx^V , 

- . l«J 4jjJ-l will JiiUij i £J^J| 



. ^xll 4~OJl j/sfl u suu i jijZ; _ o 

1 - * 

Vitamin K -4^liJ-i 

I 



A / 

p x OTj - Ctf = C - (C//, ), - OT -(Ctf , )j - CH - (C# 2 ) 3 -CH 
O Cf *i C« s CWj CH } 

Naphtha qiunone 



^(V C Vitamin C - C ^LJ ( 1 ) 
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HO-C / 

h 

HO-C-H 
I 

Of 2 -OH 



" — s — 



Vitamin C 
L- Ascorbic Acid ( vitamin C) 



0 
I 

C 

y \ 

I / 

0 = C C H 

I 

I 

CH l -OH 

Dchydroscorbic acid 
D • Ascorbic acid 



0\ 



, ^^i-U oUjJjNI ^yA^J OjU^S* ^J^* - ^ 

. ( I ) j^Iljj LubjJl ^U>-Nl Jit L^uJ JL5i j l£X~S\ 

. i,Uil vwJ^lj ^yJUl JS^Ji 2«S5 ^ J«~i 6 

t^l ^U^Vl ^ JbJbJJ ^UIJ JjuJI J jl*L-. J.US J^Jb- o 

^JUjj/VI j j-j* j* JU4 t f-MH J^a L_gJs>i 0j5o* ^1 S-^Lp^ 

• A J^-r-J 1 » Hr l ^ ^ 

^ ^ e jj-J * sj s^Ai „rt o <r oj-ib J^U- ^ sjuii ou*^ iL^yi pjLL_ v 

(t) 

• ^> <^J *J 51 i ^til j&i^l g>U«! _ i 



. 3j% v*=»> ^ <-* U * 1,J ^ ^* jJ> -" N 

.Rashes -^IjUM.t 



. .1^1 f£fl >J ^X" ^j-i^j (B 12 ) ^fcui ^ _ o 



Vitamin B - complex cjl^-*bJ (<— «) 



: (Thiamine ^LiJ I) Vitanin Bi - \y ^>L5- ^ 

- AT 1- CH, 

CH 3 CH 2 OH 




^ oIjJl**j£JI ^ i^J-l iiUJI ^liJJl Jjudl U^- J^j^*].\ 



or 



. (Thiamine Pyro Phosphate _ TPP) J>\ 
. oLUJt #| ^jfiJLl (DNA jl RNA) ^ j ^ 

^id ays^ ^UJI l^^f : 'j£jjkfi j>LA\ 



«Ribo flavin -^-fctf jjjii Vitamin B 2 _T v<> .l^J_Y 

: c*-^ y J\ Jbd! J5^JI ^j>^ 



CHjOH 




J oUJl ^UJ o^pU J 0I4JI (FMN j FDA) oUil >1 j^SS - j 

Nicotinic) *-JU jiLjj "Niacin _ ^ : .^L.',H» Vitamin B3 _Vw> j^L^J-T 

. (acide nicotinic amide, niacin amid 



— coon ( ij5?Ss | — C_J 



Nicotinic acid 



Nicotinic amide 



ej4< 



.UUp ^ ^1^1 (NADP j NAD) VI jL*ll J J J^-b 

. JujJ-l Jij^Vl j SJL-S^I o^Li; r J r l J iSUJl 

iPyridoxiae- t > r -^ji J Jl» Vitamin B 6-*U r *^bJ_ t 

: j^l^U ^UJ3! y Ji Jdi JS^Jl £j>j, 

-CH.OH Pyridoxine 




CH,OH 




Pyridoxal 



Pyridoxamine 



^aj i*> ft" T \ £ t * 1 7 ji rt t < ^-L,«ua>i • 

^U^Vl J-ir o^Uli ^ -LpL-^ J-US JL-S" ^^Jl oU- y J^a, _ > 

. j^J-U ^Ul jl^l ^iJliij > jjJj-T 
• J*>^ (B 3 ) <>-Ul j-iUJ oLU* a*L^_ o 



01 



Pantothenic -JJL^jiUl^U.o 



I I / 

HOCH, -C-CH -C-NH- CHjCH* - COOH 
I 



(BiotinjJjJD^bJ.I 

: ^tuiLJ J**0\ yjS JS^Jl ^ 




(CH 2 ) 4 -COON COOH 
5 

i^_> c (C0 2 ) 0 Jtf J5J j j\j^S CU 0>> v^JL _ 1 
^rlj&J ijilkJI J* J^-^JLi 5_i — ST^JI oU^p J oU 

. v-*Sf» ^u^Si jiim j-uji oLU ^ jpix _ r 



. ^a-U! Jiij jUUL| ^»LU_S 



t 0 



(Vitamin M) ^1 ( r ) ^UJ.V 

I 

I w I 

C — -V — CH — COOH 




. (THF) apU.1 ^Sjj J jb _ 1 

JMt* i (DNA) jJ^; ^ oL*Jl ^^Jl ^ jJLij j fj^ r U jAj C ! ) 



el 



Lik^ll ^IjLlII J ■ ? * tII oLLp ^ j j ^ j-S" 5ji JJ5J JU- J^u- V 
•Cyano cobalamin.^tVljj^^UJli Vitamin B12 -^Uty^-^ 




l>> Jbft JS^JI ^ 



CO 



o o 

\/ 

/ \ 

o o 

I 

2 v c- 
\/ 



1 



CH 2 OH 



< 



A 

/1 

o 4 v 



. i^oJl j «a^Al ^Uj^/I ^iJJJl JJUJi jlpL*- * 

. JliAil JjuJI oUL^p ^ Ji^--T 

^% ^Vitamin Choline - <jJjS3l cft-lJ - * 



3tfC 



CH^OH 



OH 



>*jSB J*: ^» Ul> Oji *r-* 'Cw*>* Ja*-}» c> J^Ji- Y 



j-LA^^JljobJjjJb OyolJ jfiiJ! J-L«JI ^ Jl^-T 

Minerals ~ flJ 1 ift j tjmi *' **' * 1 ' " i * t ^ 



Calcium _ ^ j^JISsJI _ \ 

IT 



. o^ajJl ^aii-l ^j^j* ^ j <j . Y 



r vsul u*^ ok? ^ ■ 0*$a 

Phosphorus -jji-jiJl-T 

. (U* ^ fc^l jjL,y ^ /A • ) uLJ^Ij r feJJ 
• (ATP) (1 i f ^Vj J-> ^ gUSl jl ii Wl ^ 



. (RNA j DNA) ^ J^&Jt 

JbJLsU •S^.J L^Jd L*-^ i^Ua*jl ,^9 jjA-" y& CjU-L3-I {jM */.V • ^f^Ujj 

. pUiaJI jiLs^ <wib>i^ ^ j*^* \£ jji*- jaJI 

■ 

-^JU-JI-*!^^! ^jUl-^ll-^JbJl- JUjJI^I 

Sodium . f jji j-rfJ I - V 

. (^JLl JJlj- Ojl^j oil ,y f U jjj mJ Y 



Potassium - f j^^tS jJl _ t 



Magnesium - f . 0 

■ 



Sulfur .o^l-l 

(Co - enzyme A) pj>)f\ jlpL^ Jl ^-ij^ jJl i^^l o!>UlLJ, ^ ^Jf _ Y 
. Iffcli; (SH) J-^iLJl 

. J^JI_-^J ^i.wJ/Jl-^UaJ! J*l£JI ^l. jUISJI- j^LJI- 

Chlorine-j^l.V 

- 5£**M rjl^ J5LJJ ^jj^-Vl Ja^l ij^^JI «• _ > 
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. (Cushing) ^y*— j yj&j* * j ^yuu ja ^ L*j ^^i*-!] jn m , M * ( Jli\ 



Iron -JbJLi-l_ \ 



j^iJi alp ^ ^iJl ^S/i ^^Uj-^l f jJI ^>l« ^U^-l JbJL Ji, 

Iodine _j ^Jl-T 

1Y 



■ iJ*y^r^ t/*>f ^-*>^.j LfkUJj Vj- 1 ' 1 Sjl *^ j' j*l&y 

Fluorine -jjUJLY' 



Cobalt .«£jf|fll.I 



Zinc 



H\ ^ J^yi ^ v^ 1 ^ y 

. UjjJI JiU (UNA) ^yft ,J*_r 

Manganese _ j-^^JLl - 1 



jLaJ jjVl pJaJ JA f l_A jjftj t 5_>i_-jNl £j my ^.Vr.t 



. I - i j^a.,.Ji 



Copper - ^UJI _ Y 



Molybdenum jJjJ ^11 _ A 
. p^j^Mj j^Lil (^Vl ^ Jajm p^Sj v*j 



Selenium _ ^ - \ 



. (glutathione peroxidase) Ji- i-L«r%! SjUill ^U->V I v-^" <y J 5 ^- * 

• C^^O^) vj-^i ^j-^ 1 uij 5 ^ J* 

Chromium-fjj£!l_1* 

• C^ 1 l> ***** C ^"JjJI J* »> 4*1^-1 



. (RNA) o* Cj^J J\ #L i J* jJ* «M5 - * 



Y 1 



_<o!^l_ ol jj^iA : Jt- f j>JJ sjl-JUI jjLaII ^ fca^ll IJUVl 

. JSJUJI JJUiJl i^UU oLjiVl 



1.® 



. ^oJI JaJws ^Uijl f j-ol£H Silj _ ^ 



V^' ^ ^tM ci&B8l ^^-JU ii^J-l oLL_«Jl J ijjuil J^X_ 1 



VY 



ptf ^51 o^pUdi f lil JLp SJLpULI J r U jj2 l«i j f J etfjfl - 0 

Phytochemicals -S>*-\ tU^Lu* 

J* -UL_Jj t j-**^ I ^Llil J : Polyphenols - LJb JbJl oY j~iJl * 

jlpL-jj 8 8 J^aJI J Jbr-1 y^ j : Allium Compounds _ p-ftf 1 oL*y» • 

# *ti«.-'** - 

jlaL-Jj t L^aji J y olx^ J yo • Iso flavones .ifjLiil oUji^UJl * 

ju&L-Jj * L^L>^l.j ^UkJl J ii^l ill; JL*-tjj5j : Lycopene _ uitj^ * 



vr 



- O^j-iJl OLA.^ ^sj . L*jM ^ ^Sll ^JU-I^ 

t jli ^-Jl J s iJlJUt <SLh\ yyj: Betaghican - jlSCJU- LlJI * 

^ L^LiLl iU^ JU ^Ly , J-^Jjill ^ JUrl>-j : Indoles -c/tf jjjyi * 
. fjdl Jai^ ^Uljl ^^mj tyj/Jl^Jb-l^j : ButylphtaHde _ jJbutjJl * 

1 

T J>J-\ _J_Sj JU; jJl ^ jl>.I ^ : Beta carotene _ ^jjLSL^JI * 

Jiij i ^Jljlt o^l j^j : Monoterpene m^jA ^U-t * 
. ^LUI _ ^r^Vl ^jjJI _ f j-tJl jl^IjJjj : Quercetin _ ^: . ., J>s S3l * 
^ aj>Ujj *. ^^Jl ^ j^i : Resveratrol- JjjJl^JL-j * 
o^L-ij t jA\ ( ^wJl j^i^j : Cellagic acid i*L»-}UL* * 

- 

Water -»UltUjL« 

j * 



4J 



I 



JL. O^UJI oUj ytll sltiiS 3 I jSUuJi j ijUJl «U1 Jl* Obj j-ill 

. (7.v < u^ii j i 7.r • 4^ i^^i^j •Ui ^ ^ 

J I^Pw m ^^^^^ €\0^ * 

^ SjUJl ^1 ^il JlJiS j i SJbMjJl ^"^^1 J*J- J**d- 1 



Vfl 



JLp jail ji v- jJi fiJUJi oi ^ / il l * ^lJ Jlp ^ — ^ -u US' 

^ ^L^5 jLii & Lfv=^> j JfcUJI p^Jl J JW-->U 

i _ J AJW frill ^1 L-jL-OJ jl frL» oJULdJ L*-P ^— J~\ ^jfuyu SLC> alp) *-f ^U 

*4i*X*J JJ j . *j^L*j_J1 £5L»t Jlp ^ j~>«M ^l^iil 4 

^! i-*£3l oil j lil a:! ^ . . . jl^l j J J yJt ^ sAii L. JjUj ^L^ 

.^ai^^J-i ^j*^*** jikoL^^^^jv^Ji JSL4J1 



J^-b JlJLJJl JJU^Jl cLUp f^lk^j * j-*jJ1 j A*U*iS -j* ^"LUai* JJUJ 



^jAi-l ^ jL-J>U JUJL CiVliJiJI j yiAAlt ^U*JJ ol^iil 
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